Alkaptonuria is an inherited disease due to the lack of homogentisic acid oxidase enzyme. The most common clinical presentations are a brownish-grey color of the sclera, dark skin, kidney stones, aortic calcifications, and ochronotic arthropathy. Ochronotic arthropathy is characterized by the accumulation of homogentisic acid in the connective tissue determining severe joint degeneration. We present the case of a woman affected by ochronosis since the age of 30 years. The patient showed a severe degeneration of the hip and knee joints bilaterally, associated with an important and painful functional limitation. Conservative care did not achieve good results. We performed bilateral cementless total knee arthroplasty and bilateral cementless total hip arthroplasty. We report satisfactory outcomes in terms of range of motion and pain control in a 6-year follow-up. Our approach to this pathology is the same we adopt with rheumatoid arthritis after our decennial experience. We suggest that prosthetic replacement represents a definitive way to treat ochronotic arthropathy.
Introduction
Ochronosis is a rare condition affecting the musculoskeletal system in patients with alkaptonuria [1] . Alkaptonuria is a disorder of homogentisic acid (HGA) related to an autosomal recessive mutation of the HGA gene located on 3q chromosome. The incidence of this rare disease is 1:25,000-100,000 [2] . Homogentisic acid, which is commonly produced during the metabolism of phenylalanine and tyrosine, accumulates in connective tissues and urine as a result of the deficit of the enzyme homogentisic acid oxidase in the kidney and liver [2, 3] . Alkaptonuria typically presents with a dark color of urine and pigment deposition among the sclera, hyaline cartilage, and tendons [2, 4, 5] .
The most common clinical presentations are a brownish-grey color of the sclera, dark skin, kidney stones, aortic calcifications, and ochronotic arthropathy. This type of pathology is characterized by the accumulation of dark pigments in the joint cartilage, resulting in a chronic flogistic process and secondly in an inflammatory arthritis [4, 5] . The most commonly involved joints are the knee and hip, but also the vertebral column and shoulder can be affected by this progressive disease [6, 7] . We report the 7-year follow-up of a patient who underwent bilateral prosthetic replacements of the hip and knee joints.
Case Presentation
Our patient was a 50-year-old female affected by ochronosis since the age of 30 years. At the beginning, she was treated with NSAIDs, chloroquine, and tramadol by rheumatologists without good results. She came to our attention in 2004, referring important knee and hip pain and functional limitations persisting for more than 6 years.
The patient showed distinctive phenotypical features of alkaptonuria: an ochre color of the sclera, synovitic and arthritic degeneration of the hip and knee joints associated with a black pigmentation of the articular cartilage, and modifications on the dorsal and lumbar parts of the vertebral column.
Physical examination of the knees showed varus deformity and swelling, and a global pain around the knees was recorded, especially during mobilization, but no ligamentous laxity was observed. Right-knee range of motion was 5°-5°-100°, while the left knee showed a range of motion of 0°-0°-120°.
Physical examination of the hips showed a severe pain during acupressure and mobilization. Right-hip range of motion was 0°-0°-85° in flexion/extension, 10°-0°-20° in abduction/adduction, 15°-10° extra-/intrarotation. The left hip was aching, and its range of motion was 0°-0°-90° in flexion/extension, 15°-0°-20° in abduction/adduction, and 10°-15° extra-/intrarotation.
X-ray images of the two hips underlined a profile of arthritic degeneration associated with geodes and osteophytes ( Fig. 1, 2) . Moreover, radiological evaluation of both knees evidenced an advanced tricompartmental involvement, showing narrowing of the joint spaces, subchondral sclerosis, deformities of joint surfaces, and calcifications in the soft tissues (Fig. 3, 4) . A CT scan performed to complete the diagnostic investigation of the hips evidenced severe deformities and irregularities of the joint surfaces (Fig. 5) . The patient underwent uncemented right-knee arthroplasty in 2004 (Fig. 6) , uncemented left-knee arthroplasty in 2006 (Fig. 7) , uncemented right-hip arthroplasty in 2009, and uncemented left-hip arthroplasty in 2010 (Fig. 8) . The surgical program started with the treatment of the most painful joint. No intraoperative and postoperative complications were observed during all surgical interventions.
The patient went through a good postoperative period and was able to perform all medical therapies and to manage the rehabilitation period without any trouble. We achieved satisfying results in terms of improvement of the range of motion, pain relief, and radiological follow-up at the end of the prosthetic replacement program ( Table 1, Table 2 ).
Histological examinations of bone and soft tissues demonstrated classic findings such as multiple pigmented areas, reactive giant cells, a thickened inflamed synovium, and pigmented fibrocartilaginous tissue according to clinical diagnosis of Ochronosis (Fig. 9 ).
Discussion
Patients affected by ochronosis are usually asymptomatic until the 4th decade of life. This kind of arthropathy presents a really slow development connected to homogentisic acid deposition on the joint level. As known from the literature, the deposition of homogentisic acid is lower during young age due to a more effective renal elimination [8] . Anyway, initial treatment is always conservative and aimed at limiting the flogistic process by using anti-inflammatory drugs and eventually immunosuppressive drugs. Surgery can represent an effective alternative to treat cases associated to severe joint involvement and low pain control.
In the literature, many case reports about the surgical management of ochronosis describe joint replacement for the hip and knee [9] . The peculiarity of the presented case lies in a surgical treatment involving bilateral hip and knees joints. Therefore, the patient was approached following the same path chosen for patients affected by rheumatoid arthritis with severe and polyarticular degeneration. Authors' choice of uncemented implants is related to the decennial experience acquired in the surgical treatment of patients affected by rheumatoid arthritis.
Conclusions
Currently, there is no effective therapy or prophylactic treatment for alkaptonuric patients. Treatment is basically supportive and targeted to prevent or reduce the effects of ochronotic arthropathy [10] . Orthopedic surgeons should consider ochronosis in the differential diagnosis with other chronic inflammatory diseases associated with joint degeneration. Based on our evidence, ochronosis can be considered as chronic flogistic rheumatism. Therefore, our surgical approach to this pathology is similar to the one used in rheumatoid arthritis. In our opinion, prosthetic replacement, which shows excellent outcomes in terms of pain reduction and functional improvement, represents the definitive solution in case of advanced ochronotic arthropathy. Moreover, joint replacement shows excellent outcomes in patients with severe degenerative arthropathy connected to ochronosis.
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